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[57] ABSTRACT- 


An air launched weapon having wrap-around fins 
wherein the fins are provided with fences, slots and roll 
tabs to stabilize the roll-rate at all angles of attack. 


4 Claims, 2 Drawing Figures 
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ROLL RATE STABILIZED WRAP AROUND 
MISSILE FINS 


BACKGROUND OF THE INVENTION 


This invention relates generally to air dropped weap- 
ons such as bombs and rockets, and more particularly 
to weapons provided with wrap-around fins which are 
roll-rated stabilized. 

Wrap-around fins of proper design have been found 
to avoid roll resonance and roll-yaw coupling thus alle- 
viating two problems plaguing current general-purpose 
bombs and other air dropped weapons. However, a 
problem that is characteristic af wrap-around fin mis- 
sile configurations is high roll-rate at high angles af 
attack. The elimitiation of high roll-rates is an impor- 
tant factor in controlling Magnus instability of air 
launched weapons, particularly bombs, as was painted 
out in Applicant’s earlier U.S. Pat. No. 3,392,934. 


SUMMARY OF THE INVENTION 


The present invention obviates the disadvantages af 
prior art devices by providing fin fences and slots on 
wrap-around fins. The fences serve to equalize the drag 
differential between retreating and advancing fins 
when rotating in a crossflow. The slots changes shed- 
ding of vortices to provide passive roll-rate stabilization 
at high angles af attack. Roll tabs are provided to pro- 
duce a desired roll-rate for stabilization purposes. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a side view of an air dropped weapon pro- 
vided with the wrap-araund fins of the present inven- 
tion and showing the fins in their operative positions; 
and 

FIG. 2 is an aft view of the weapon illustrated in FIG. 
1. 


DESCRIPTION OF THE PREFERRED 
EMBODIMENT 


Referring now to the drawings there can be seen an 
air dropped weapon, designated generally by the refer- 
ence numeral 10, having a body section 11 and an 
ogive section 12. A plurality of wrap-around fins 14, 
shown in their deployed positions, are mounted on the 
after end of the body section 11. The weapon 10 may 
be provided with any suitable warhead and fuze as well 
as any appropriate means for stowing and deploying the 
wrap-around fins since specific details of these ele- 
ments of the weapon 10 form no part of the present 
invention. . 

Each fin 14 is provided with a fence 15 fixed to the 
convex side of the fin adjacent the outer extremity 
thereof and parallel to the longitudinal axis of the 
weapon 10. A slot 16 is formed in each fin 14 in a 
generally central location. A roll tab 18 is fixed to the 
aft edge of each fin 14 to provide a predetermined 
stabilizing roll rate. 
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The present invention was extensively wind tunnel 
tested. The basic wrap-around fin configuration was 
first tested and found to exhibit large, negative, steady- 
state roll rates at high angles of attack. For comparison 
purposes a cruciform fin configuration with the same 
planform as the basic wrap-around fin configuration 
was also tested. As expected, this configuration exhib- 
ited roll speed-up in both the positive and negative 
directions. 

It had been shown in applicant’s aforementioned 
patent that fin slots eliminated roll speed-up of cruci- 
form finned weapons. Consequently, centrally located 
fin slots were tested on the basic wrap-around fin con- 
figuration. The ratio of slot area to fin area (c/C) was 
approximately 0.3. The slots resulted in a reduction in 
roll rates at high angles of attack by about 50%. This _ 
reduction, while encouraging, indicated a need for 
additional modifications of the fins to obtain roll rate 
stablization. 

Since wrap-around fin configurations are not sym- 
metrical, in roll, i.e., retreating and advancing fins 
when rotating in a cross-flow would produce different 
amounts of drag, it was concluded that part of the high 
angle of attack roll rate might be produced by differen- 
tial drag. Accordingly, unslotted wrap-around fins were 
treated with fences fixed at various positions adjacent 
the outer ends of the fins. These configurations allowed 
roll at lower, but still excessive, rates in either direc- 
tion. 

The final configurations tested employed both slots 
and fences. Roll tabs were added to the aft ends of the 
fins to provide the required driving torque. These con- 
figurations were found to eliminate excessive roll in 
either direction and provide roll rate stabilization in 
incompressible flow. 

Obviously many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as specifically described. 

What is claimed is: 

1. An air dropped weapon having a warhead, tail- 
mounted, wrap-around fins and means for stowing and 
deploying the fins wherein the improvement comprises: 

a fence mounted on the convex side of each fin adja- 

cent the outer extremity thereof for balancing dif- 
ferential drag caused by the asymmetrical roll con- 
figuration; and 

a slot provided in each fin to cause each fin to change 

vortices at high angles of attack whereby roll-rate 
stabilization is obtained. 

2. An air dropped weapon as defined in claim 1 
wherein a roll tab is mounted on the aft end of each fin 
to produce stabilizing roll at a predetermined rate. 

3. An air dropped weapon as defined in claim 1 
wherein the ratio of slot area to fin area is approxi- 
mately 0.3. 

4. An air dropped weapon as defined in claim 2 
wherein the ratio of slot area to fin area is approxi- 
mately 0.3. 
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